Interactions of betulinic acid with xenobiotic metabolizing and antioxidative enzymes in DMBA-treated Sprague Dawley female rats.
Cancer chemoprevention is related to classical epidemiology and involves the use of agents that inhibit, delay, or reverse the carcinogenesis that occurs as a result of accumulation of mutations and increased proliferation. Betulinic acid is known for its cytotoxic effects against a panel of cancer cell lines. In the present study, interactions of betulinic acid (BA) with xenobiotic metabolizing enzymes including mixed function oxidases (cytochrome b5, P420, P450, NADPH cytochrome P450 reductase, and NADH cytochrome b5 reductase), phase II enzymes (GST, DT-diaphorase, γ-glutamyl transpeptidase), LDH, antioxidative enzymes (glutathione reductase, SOD, catalase, ascorbate peroxidase, and guaiacol peroxidase), and lipid peroxidation are studied alone as well as in the presence of 7,12 dimethylbenzanthracene (DMBA)--a potent carcinogen using Sprague Dawley female rats. The effect of BA on reduced glutathione content and protein content is also taken into consideration. It has been found that administration of BA decreased the level of mixed function oxidases that are involved in the conversion of carcinogen to electrophile, elevated the level of phase II enzymes which participated in the removal of electrophiles by sulfation, conjugation etc. It has been found that BA effectively removed or neutralized the reactive species by the action of phase II enzymes and such an effect was reflected from the specific activities of antioxidative enzymes which were found to be lower as compared to positive control (DMBA-treated group) and in some cases even that of untreated control. BA was also found to have a pronounced effect in protecting the animals from lipid peroxidation as evident from the reduced levels of TBARS, conjugated diene, and lipid hydroperoxide formation. This study highlights the role of BA in modulating the activities of xenobiotic and antioxidative enzymes that have putative roles in cancer initiation and proliferation.